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@ Image reading apparatus. 



(g) In an image reading apparatus, an Image 
pickup element is inputted a second driving 
pulse during a waiting period for waiting a next 
reading opertion, the pulse frequency of the 
secong driving pulse is lower than that of a first 
driving pulse which Is Inputted to the Image 
pickup element during a reading perk)d. 
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BACKGROUND OF THE INVENTION 

The present Invention relates to an image reading 
apparatus, and more particularly relates to improve- 
ments in control technique for controlling heat gener- 
ation of a document image reading apparatus. 

A conventional digital type copier is well known as 
disclosed in Japanese Patent Publication Open to 
Public Inspection No. 157070/1987, In which images 
are formed in the following manner 
The surface of a document Is optically scanned, and 
the obtained optical image is received by a solid state 
image pickup element such as a CCD so that the opt- 
ical image is converted into an electric signal. Further, 
this electric signal is drgitallzed so that a digital signal 
can be provided. In accordance with the digital signal, 
which supplies informatk>n of the document image, a 
laser beam Is modulated, and then an electrostatic la- 
tent image is formed on the surface of a photorecep- 
tor by the modulated laser beam. 

However, in the case of a solid state image pickup 
element used for reading images in the digital type 
copier, a dark current which deteriorates image qual- 
ity Is generally Increased in proportion to the environ- 
mental temperature as shown in Fig. 7. For this rea- 
son, it is necessary to stabilize the temperature Inside 
the apparatus. 

In order to stabilize the temperature inside the 
apparatus, in general, a fan is operated at all times so 
that the inside of the apparatus is forcibly ventilated 
to radiate the heat generated in the apparatus. When 
the above method is employed. It is unavoidable to 
prevent minute dustf rom entering the apparatus even 
when a filter is installed at an air inlet of the appara- 
tus. After the dust has entered the apparatus, it ad- 
heres to the units of an optical system such as a piece 
of cover glass of the solid state image pickup element 
and mirrors for guiding the optical image to the solid 
state image pickup element. As a result, the image 
quality is deteriorated. 

When the fan is stopped in the above apparatus 
in which forcible ventilation is performed for radiating 
the generated heat, it is possible to prevent dust from 
entering the apparatus. However, unless the genera- 
tion of heat is suppressed in the apparatus, the tem- 
perature inside the apparatus is raised as Illustrated 
in Fig. 8, which results in the deterioration of Image 
quality. 

In order to suppress the generation of heat inside 
the apparatus, a technique is disclosed in Japanese 
Patent Publication Open to Public Inspection No. 
50670/1 989, in which the generation of drive pulses 
of the solid state image pickup element is stopped in 
a period of time in which the reading operation is not 
conducted, that is, in a period of time in which the ap- 
paratus is waiting for the next reading operation. 

That is, the disclosed technique can be summa- 
rized as follows: 



Even when the power source is turned on, in the case 
where the generation of drive pulse signals is stopped 
in a period of time in which the reading operation Is 
not conducted, the generation of heat from the solid 
5 State image pickup element and its peripheral circuits 
can be greatly reduced since the substantial image 
reading time is short. Therefore, the increase of tem- 
perature inside the apparatus can be suppressed. 

10 SUMMERY OF THE INVENTION 

However, when the generation of drive pulse sig- 
nals is stopped in a period of time in which the reading 
operation is not carried out, the temperature of the 

15 solid state image pickup element is suddenly lowered 
after the completion of the reading operation, that is, 
the temperature of the solid state image pickup ele- 
ment is greatly fluctuated. As a result, the thermal sta- 
bility can not be provided, and the image quality is de- 

20 teriorated. 

In view of the above problems, the present Inven- 
tion has been achieved. It is an object of the present 
invention to provide an image reading apparatus in 
which the generation of heat from the solid state inv 

25 age pickup element and its peripheral circuits Is sup- 
pressed as low as possible so that the necessity of 
forcible ventilation cian be reduced and the thermal 
condition of the solid state Image pickup element can 
be stabilized. 

30 Therefore, the present invention is to provide an 

image reading apparatus in which a document image 
is read by a solid state image pickup element, and the 
image reading apparatus comprises: a drive pulse 
signal generating means for generating drive pulse 

35 signals to drive the solid state image pickup element; 
and a drive speed switching means for switching the 
frequency of drive pulse signals generated by the 
drive pulse signal generating means, between a per- 
iod of reading operatk>n and a period of waiting for the 

40 next reading operation. 

According to the above const ructk>ri, the fre- 
quency of a drive pulse signal is switched between a 
period of reading operation and a period of waiting for 
the next reading operation. Therefore, while the solid 

45 state Image pickup element is driven at a predeter- 
mined reading frequency in the period of reading op- 
eration, and while heat generation is suppressed in 
the period of waiting for the next reading operation, 
the solid state image pickup element can be driven at 

50 a relatively low frequency without causing a large 
temperature difference. 

In the case where the generation of the drive 
pulse signal is stopped in the period of waiting for the 
next reading operation, a large difference is caused 

55 in the temperature of the solid state image pickup ele- 
ment between the reading period and the waiting per- 
iod, so that the themial stability is deteriorated. In the 
case where drive pulse signals of high frequency for 
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reading are generated at all times irrespective of the 
reading condition, a large anr^ount of heat is generated 
by the solid state image pickup element and its per- 
ipheral circuit, so that the temperature is raised. In or- 
der to solve the above problems, in the waiting time, 
the solid state image image pickup element is driven 
at a relatively low speed so that the occurrence of 
temperature difference exceeding the allowable 
range can be avoided, and further the generation of 
heat can be avoided in the period of waiting for the 
next reading operation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram for showing the circuit of 
the example of the image reading apparatus of the 
present invention. 

Fig. 2 Is a time chart showing the frequency 
switching operation in the above example. 

Fig. 3 is a circuit diagram showing an example of 
the CCD and its peripheral circuit 

Fig. 4 is a circuit diagram showing an example of 
the CCD line sensor. 

Fig. 5 is a time chart showing an example of the 
operation of the CCD. 

Fig. 6 is a diagram showing the correlation be- 
tween the drive frequency of the CCD and the tem- 
perature. 

Fig. 7 is a diagram showing the correlation be- 
tween the peripheral temperature of the CCD and the 
dark current 

Fig. 8 is a time chart showing a change in the tem- 
perature inside the apparatus when the fan is operat- 
ed. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

An example of the present invention will be ex- 
plained as follow. 

Fig. 1 is a block diagram for showing the circuit of 
the example of the image reading apparatus to which 
the present invention is applied. For example, the cir- 
cuit shown In this block diagram Is assembled to the 
reading section of a digital type copier. In the copier, 
a document is exposed to a beam of light Then the 
beam of light having image information Is received by 
the CCD line sensor 1 illustrated in Fig. 1. In this way. 
the image on the document Is read out by the action 
of photoelectric conversion. 

In the circuit shown in Fig. 1 , the first and second 
oscillators 2. 3 are provided, the oscillating frequen- 
cies of which are different The first oscillator 2 gen- 
erates clock pulses, the frequency of which Is appro- 
priate for the predetermined reading operation con- 
ducted by the CCD sensor 1. The second oscillator 3 
generates clock pulses, the frequency of which lower 
than that of the first oscillator 2. 



The dock pulses generated by the first and sec- 
ond oscillators 2. 3 are respectively inputted into the 
switching circuit 4. Then the switching circuit 4 selec- 
tively outputs one of the dock pulses in accordance 
5 with the clock designation signal CTRL sent from the 
reading control circuit 6 having the CPU 5. 

The dock pulse outputted from the switching cir- 
cuit 4 is inputted into the CCD drive pulse generation 
circuit 7 which is a drive pulse signal generating 
10 means. In the CCD drive pulse generation circuit 7, a 
drive pulse signal for driving the CCD line sensor 1 is 
generated in accordance with the inputted dock 
pulse. 

Accordingly, in the case where the oscillating 
15 clock pulse on the side of the first osci llator 2 is input- 
ted into the CCD drive pulse generation circuit 7 by 
the action of the switching circuit 4, a drive pulse of 
the frequency for normal reading is generated. In the 
case where the oscillating dock pulse on the side of 
20 the second oscillator 3 Is inputted into the CCD drive 
pulse generation circuit 7 by the action of the switch- 
ing circuit 4, a drive pulse signal of a lower frequency 
is generated by the CCD drive pulse generation circuit 
7. 

25 As described above, the clock pulse to be Input- 

ted into the CCD drive pulse generation circuit 7 is 
changed over by the switching circuit 4 and the image 
reading control circuit 6. Therefore, the switching cir- 
cuit 4 and the image reading control circuit 6 corre- 

30 spond to the drive speed switching means in this ex- 
ample. 

The drive pulse signal generated by the CCD 

drive pulse generation circuit 7 is given to the CCD 
driver circuit 8. In the CCD driver circuit 8. the transfer 

3S clock pulses <|>1 , (|>2, shift signal <i)sH. and reset signal 
<^Rs are formed in accordance with the aforemen- 
tioned drive pulse signal, and these pulse signals are 
impressed upon the CCD line sensor 1. so that the 
CCD line sensor 1 can be operated. 

40 As illustrated in Fig. 3, the CCD sensor includes 

a package la of the CCD line sensor, and various per- 
ipheral circuits. The construction of the sensor pack- 
age la is shown in Fig. 4. The sensor package la is op- 
erated by a timed relation shown in the time chart of 

45 Fig. 5 in accordance with the pulse signals of the 
transfer dock pulses <|>1 , i|>2, shift signal <^sh> and reset 
signal (t>Rs. Then the output OS of the CCD line sensor 
1 is sent to the analog signal processing circuit 9. 
in accordance with the sample holding signal S/H 

50 and the A/D conversion clock pulse A/DC given by the 
reading control circuit 6, the analog signal processing 
circuit 9 converts an analog signal sent from the CCD 
line sensor 1 into a digital signal. This digital signal is 
outputted to an image processing section (not shown) 

55 together with the pixel clock signal CLK and the hor- 
izontal synchronization signal H V. 

In the image processing section, the digital image 
signal is subjected to various image processing such 
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as magnification processing, reduction processing 
and spatial frequency processing. Also, in the image 
processing section, according to the digital image sig- 
nal subjected to image processing, for example, a las- 
er beam is modulated, and the modulated laser beam s 
is irradiated on the photoreceptor drum, so that an 
electrostatic latent image id formed on the surface of 
the photoreceptor drum. The electrostatic latent im- 
age is developed with toner, and then the developed 
toner image is transferred and fixed on a recording io 
sheet. In this way, the document is copied. 

In this connection, the vertical synchronization 
signal V V is outputted from the reading control circuit 
6. In accordance with the vertical synchronization sig- 
nal V V, the movement of the optical reading system is 
is controlled in the subsidiary scanning direction. 

In this connection, in the image reading appara- 
tus described above, a dark current In the CCD which 
is a solid state image pickup element used for the 
CCD line sensor 1, is increased in proportion to the 20 
environmental temperature (shown in Fig. 7). In this 
case, the dark current can be the cause of image de- 
terioration. Therefore, it is necessary to suppress the 
increase in the environmental temperature. 

As illustrated In Fig. 6, the higher the frequency 25 
of the drive dock pulse is and the higher the drive 
speed is, the higher the temperature is raised. In or- 
der to ensure the reading function, it is necessary to 
drive the CCD at a relatively high frequency during 
the reading operation. For this reason, it is impossible 30 
to avoid the generation of heat from the CCD and Its 
peripheral circuits during the reading operation. How- 
ever, in general, even when the power source is 
turned on, the substantial reading time is short Ac- 
cordingly, when the generation of heat in the period 35 
of waiting for the next reading operation is sup- 
pressed, the increase in the environmental tempera- 
ture (the temperature inside the apparatus) can be 
avoided. 

in this case, when the generation of the drive 40 
pulse signal is stopped in the period of waiting for the 
next reading operation so that the CCD can not be 
driven, the generation of heat can be avoided in the 
period of waiting. However, when the CCD is stopped, 
the temperature of the CCD is suddenly lowered, that 45 
is, the temperature of the CCD is suddenly changed. 
Due to the change in temperature, the output charac- 
teristics of the CCD are changed, and the image qual- 
ity is affected. 

In order to solve the above problems, in this ex- so 
ample, the following measures are taken: 
As illustrated in the time chart of Fig. 2, when the 
switching circuit 4 is controlled by the reading control 
circuit 6, a nornial clock pulse of the first oscillator 2 
is selected during the period of reading operation, and ss 
a clock pulse of relatively low frequency of the second 
oscillator 3 is selected during the period of waiting for 
the next reading operatton. When a drive pulse signal 



of relatively high frequency is generated in the period 
of reading, the CCD is driven at high speed so that 
reading can be carried out in the predetermined man- 
ner. In the period of waiting for the next operation of 
reading, a pulse signal of frequency lower than that 
of the period of reading is generated, so that the CCD 
is driven at low speed. 

Although the CCD is driven even in the period of 
waiting for the next reading operation, the drive fre- 
quency is lowered as compared with that of the read- 
ing operation. Due to the foregoing, the generation of 
heat of the CCD and its peripheral circuits can be sup- 
pressed in the waiting condition. Further, when the 
generation of heat is appropriately permitted, a large 
difference of temperature is not caused between the 
waiting and reading condittons. 

Therefore, according to the present example, the 
generation of heat from the CCD and its peripheral 
circuits is suppressed during a long period of waiting 
for the next reading operation. Due to the foregoing, 
the necessity of forcible ventilation conducted by a 
fan can be reduced. When the necessity of forcible 
ventilation conducted by a fan is reduced, the possi- 
bility of deterioration of image quality caused by dust 
can be decreased. When the CCD is driven at low 
speed even in the case of waiting, the sudden drop of 
CCD temperature can be avoided. As a result of the 
foregoing, the CCD temperature can be stabilized, so 
that the CCD output characteristics can be made con- 
stant. 

The oscillating dock pulse of the second oscilla- 
tor 2 is used for controlling the heat generation in the 
period of waiting for the next reading operation as de- 
scribed above. Accordingly, the oscillating dock 
pulse of the second oscillator 2 may be appropriately 
determined so that the temperature rise can be pre- 
vented, while consideration is given to the character- 
istics of the CCD to be used and the environment by 
which the apparatus is surrounded. 

In the example described above, two oscillators 
are provided, the oscillating frequencies of which are 
different. However, it is possible to adopt the following 
construction: Only one oscillator may be provided, 
and the oscillating dock pulse of this oscillator may 
be subjected to frequency dividing so that the drive 
pulse signals of different frequencies can be formed. 
In other words, a means for providing a drive pulse 
signal for normal reading operation and a means for 
providing a drive pulse signal of low frequency for 
waiting are not limited to the above specific example. 

As explained above, according to the image read- 
ing apparatus of the present invention, the solid state 
image pickup element can be driven at a lower speed 
in the waiting period than that in the reading operation 
period. Due to the foregoing, the generation of heat 
by the solid state Image pickup element and its per- 
ipheral circuit can be suppressed in the period of wait- 
ing for the next reading operation, so that the temper- 
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ature rise in the apparatus can be avoided. 
Further, the solid state image pickup element is driven 
at low speed in the waiting period so that the gener- 
ation of heat can be appropriately conducted for sta- 
bilizing the temperature of the solid state image pick- 
up element. Consequently, while the necessity of ra- 
diation conducted by the fan is lowered, the temper- 
ature of the solid state image pickup element can be 
stabilized. Asa result, the output characteristics of the 
solkl state image pickup element can be maintained 
in a good conditton. and the quality of images can be 
improved when they are read. 



Claims 

1. An image reading apparatus having a reading 
period for reading an image and a waiting period 
for waiting for a next reading operation, compris- 

20 

ing: 

an image pickup element to read an image 
in synchronization with a driving pulse; 

a driving pulse generator for generating at 
least a first driving pulse having a first pulse fre- 
quency and a second driving pulse having a sec- 25 
ond pulse frequency lower than the first pulse 
frequency and for qutputting one of the first and 
second driving pulses to the image pickup ele- 
ment; and 

" a controller to control the driving pulse 30 
generator in such a manner that the first driving 
pulse is outputted to the image pickup element 
during the reading period and the second driving 
pulse is outputted to the image pickup element 
during the waiting period. 

2. The image reading apparatus of claim 1 , wherein 
the driving pulse generator includes a first dock 
generator to generate a first dock pulse conre- 
sponding to the fist pulse frequency, a second 
dock generator to generate a second dock pulse 
corresponding to the second pulse frequency, 
and a switch to select one of the first and second 
dock generators. 

3. The image reading apparatus of daim 2, wherein 
the controller outputs a control signal to the 
switch. 

4. The image reading apparatus of claim 1 , wherein 
the driving pulse generator indudes a frequency 
divider to divkle a driving pulse so as to generate 
the first and second driving pulses. 
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FIG. 6 
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